SEQUENCE LISTIN G 

<110> Allen, Steve 

Beckles, Diane M. 
Butler, Karla 
Pearlstein, Rich 



<120> Starch Branching Enzyme lib 

<130> BB1439 US NA 

<140> 
<141> 



<150> 60/186098 
<151> 2000-03-01 

<160> 5 



<170> Microsoft Office 97 

<210> 1 
<211> 2559 
«:212> DNA 

<213> Triticum aestivum 



<400> 1 

ctacgaggga gaaattacgc attctgccac caccgggaaa tggacagcaa atatacgaga 60 
llttT^tt'' 9=*^*=^9^9^^ tttaagtacc atcttgagta tcgatatagc ctatacagga 120 
gaatacgttc agacattgat gaacacgaag gaggcatgga tgtattttcc cgcggttacg 180 
^f^!?"^^^ atttatgcgc agcgctgaag gtatcactta ccgagaatgg gctcctggag 240 
cagattctgc agcattagtt ggcgacttca acaattggga tccaaatgca gaccatatgl 300 
gcaaaaatga ccttggtgtt tgggagattt ttctgccaaa caatgcagat ggttcgccac 3 60 
cggctcacgg gtgaaggtga gaatggatac tccatctggg ataaaggatt 420 
caattcctgc ttggatcaag tactccgtgc agactccagg agatatacca tacaatggaa 480 
tatattatga tcctcccgaa gaggagaagt atgtattcaa gcatcctcaa cctaaacgac 540 
^^f^^^'^r gaaacacatg ttggcatgag tagcccggaa ccaaagatca 600 

acacatatgc aaacttcagg gatgaggtgc ttccaagaat taaaagactt ggatacaatg 660 
^^ttftt^tl f^'^SS'^^^tc caagagcact catactatgg aagctttggg taccatgtta 720 
ccaatttctt tgcaccaagt agccgttttg ggtccccaga agatttaaaa tctttgattg 780 
atagagctca cgagcttggc ttggttgtcc tcatggatgt tgttcacagt cacgcgtcaa 840 
ataatacctt ggacgggttg aatggttttg atggcacgga tacacattac ttccatggcg 900 
tlT^ltnaff ^"^f =^^tgg atgtgggatt cccgtgtgtt taactatggg aataagglag 960 
Irr-lttf^ f"" """^ aatgcaagat ggtggctaga ggagtataag tttgatggtt 1020 
Itl^T r tccatgatgt atacccatca tggattacaa gtaaccttta 1080 

r ^"=^''3^^^^'= tttggctttg ccactgatgt agatgcggtc gtttacttga 1140 
tgctgatgaa tgatctaatt catgggtttt atcctgaagc cgtaactatc ggtgaagatg 1200 
QcScKJt alTT^^ gcccttcctg ttcaagttgg tggggttggt tttgacLtc 1260 
gcttacatat ggctgttgcc gacaaatgga ttgaacttct caaaggaaac gatgaagctt 1320 
taatattgtg cacacactaa caaacagaag gtggctggaa aagtgtgtta 1380 
cttatgctga aagtcacgat caagcacttg ttggagacaa gactattgca ttctggttga 144 0 
tggacaagga tatgtatgat ttcatggcgc tgaacggacc ttcgacgcct aatattgatc 1500 
gtggaatagc actgcataaa atgattagac ttatcacaat gggtctagga ggagagggtt 1560 
atcttaactt tatgggaaat gagttcgggc atcctgaatg gaLgac^tt ccaaglgcc ^62^ 
atZtt ^^^^^9tggt aagttcatcc caggaaacaa caacagttac gacaaa^Icc 1680 

gtcgaagatt tgacctgggt gatgcagaat ttcttaggta tcatggtatg cagcagtttg 174 0 
atcaggcaat gcagcatctt gaggaaaaat atggttttat gacatcagac caccagtacg 1800 
laltlttf-tt ^=^^^9^99^^ gataaggtga tcgtgtttga aaaaggggac ttggtatttg 1860 
lallltt ^^^^^99^9t agtagctatt tcgactaccg ggtcggctgt ttalagcctg 1920 
a?cS:?ac tT.^^ T 9^ctcggacg ctggactctt tggtggattt ggtaggatc? 1980 
atcacactgc agagcacgtc acttctgact gccaacatga caacaggccc cattcattct 2040 

1 



cagtgtacac tcctagcaga acctgtgttg 
cagcatacgc gtgcgcgctg ttgttgctag 
caggtgcaag gtttaataag gatttttgct 
gatgttgtgc tgtgtgctcc caatccccag 
ttattttatg gatcagcgac gaaacctccc 
ataggccccc ggtctctgca tctggatgcc 
ctagtgtcct ctaaattgac agtttagaat 
cagttagact gtattcctca aataatcgac 
tcagagattg aagaatccca aaaaaaaaaa 



tctatgctcc aatgaactaa cagcaaagtg 2100 
tagcaagaaa aatcgtatgg tcaatacaac 2160 
tcaacgagtc ctggatagac aagacaacat 2220 
ggcgttgtga agaaaacatg ctcatctgtg 2280 
ccaaataccc cttttttttt tgaaaggagg 2340 
tccttaaatc tttgtagcca taaaccattg 2400 
agaggttcta cttttgtatc ttctttttga 2460 
atgttgttta ctcgaagatg agaaataaaa 2520 
aaaaaaaaa ? q q 



<210> 2 
<211> 695 

<212> PRT 

<213> Triticum aestivum 
<400> 2 

Thr Arg Glu Lys Leu Arg lie Leu Pro Pro Pro Gly Asn Gly Gin Gin 
15 10 15 

He Tyr Glu He Asp Pro Thr Leu Arg Asp Phe Lys Tyr His Leu Glu 
20 25 30 

Tyr Arg Tyr Ser Leu Tyr Arg Arg He Arg Ser Asp He Asp Glu His 
35 40 45 

Glu Gly Gly Met Asp Val Phe Ser Arg Gly Tyr Glu Lys Phe Gly Phe 
5° 55 60 

Met Arg Ser Ala Glu Gly He Thr Tyr Arg Glu Trp Ala Pro Gly Ala 
" 70 75 80 

Asp Ser Ala Ala Leu Val Gly Asp Phe Asn Asn Trp Asp Pro Asn Ala 
85 90 95 

Asp His Met Ser Lys Asn Asp Leu Gly Val Trp Glu He Phe Leu Pro 
100 105 110 

Asn Asn Ala Asp Gly Ser Pro Pro He Pro His Gly Ser Arg Val Lys 
115 120 125 

Val Arg Met Asp Thr Pro Ser Gly He Lys Asp Ser He Pro Ala Trc 
130 135 

He Lys Tyr Ser Val Gin Thr Pro Gly Asp He Pro Tyr Asn Gly He 

150 155 160 

Tyr Tyr Asp Pro Pro Glu Glu Glu Lys Tyr Val Phe Lys His Pro Gin 
165 170 175 

Pro Lys Arg Pro Lys Ser Leu Arg He Tyr Glu Thr His Val Gly Met 
180 185 190 

Ser Ser Pro Glu Pro Lys He Asn Thr Tyr Ala Asn Phe Arg Asp Glu 
195 200 205 

Val Leu Pro Arg He Lys Arg Leu Gly Tyr Asn Ala Val Gin He Met 
210 215 220 



2 



Ala lie Gin Glu His Ser Tyr Tyr Gly Ser Phe Gly Tyr His Val Thr 

230 235 240 

Asn Phe Phe Ala Pro Ser Ser Arg Phe Gly Ser Pro Glu Asp Leu Lys 
245 250 255 

Ser Leu He Asp Arg Ala His Glu Leu Gly Leu Val Val Leu Met Asp 
260 2S5 270 

Val Val His Ser His Ala Ser Asn Asn Thr Leu Asp Gly Leu Asn Glv 
275 280 285 

Phe Asp Gly Thr Asp Thr His Tyr Phe His Gly Gly Ser Arg Gly His 
290 295 300 

His Trp Met Trp Asp Ser Arg Val Phe Asn Tyr Gly Asn Lys Glu Val 

310 315 320 

He Arg Phe Leu Leu Ser Asn Ala Arg Trp Trp Leu Glu Glu Tyr Lys 
325 330 

Phe Asp Gly Phe Arg Phe Asp Gly Ala Thr Ser Met Met Tyr Thr His 
340 345 350 

His Gly Leu Gin Val Thr Phe Thr Gly Ser Tyr His Glu Tyr Phe Gly 
355 360 365 

Phe Ala Thr Asp Val Asp Ala Val Val Tyr Leu Met Leu Met Asn Asp 
370 375 

Leu He His Gly Phe Tyr Pro Glu Ala Val Thr He Gly Glu Asp Val 

390 395 400 

Ser Gly Met Pro Thr Phe Ala Leu Pro Val Gin Val Gly Gly Val Gly 
405 410 

Phe Asp Tyr Arg Leu His Met Ala Val Ala Asp Lys Trp He Glu Leu 
420 425 430 

Leu Lys Gly Asn Asp Glu Ala Trp Glu Met Gly Asn He Val His Thr 
435 440 445 

Leu Thr Asn Arg Arg Trp Leu Glu Lys Cys Val Thr Tyr Ala Glu Ser 
450 455 

His Asp Gin Ala Leu Val Gly Asp Lys Thr He Ala Phe Trp Leu Met 

470 475 480 

Asp Lys Asp Met Tyr Asp Phe Met Ala Leu Asn Gly Pro Ser Thr Pro 
485 490 495 

Asn He Asp Arg Gly He Ala Leu His Lys Met He Arg Leu He Thr 
500 505 510 

Met Gly Leu Gly Gly Glu Gly Tyr Leu Asn Phe Met Gly Asn Glu Phe 
515 520 525 

Gly His Pro Glu Trp He Asp Phe Pro Arg Gly Pro Gin Val Leu Pro 
530 535 540 
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Ser Gly Lys Phe He Pro Gly Asn Asn Asn Ser Tyr Asp Lys Cys Arq 

550 555 560 

Arg Arg Phe Asp Leu Gly Asp Ala Glu Phe Leu Arg Tyr His Gly Met 
565 570 575 

Gin Gin Phe Asp Gin Ala Met Gin His Leu Glu Glu Lys Tyr Gly Phe 
580 585 590 

Met Thr Ser Asp His Gin Tyr Val Ser Arg Lys His Glu Glu Asp Lys 
595 600 605 

Val He Val Phe Glu Lys Gly Asp Leu Val Phe Val Phe Asn Phe His 

615 620 

Trp Ser Ser Ser Tyr Phe Asp Tyr Arg Val Gly Cys Leu Lys Pro Gly 

"0 635 640 

Lys Tyr Lys Val Val Leu Asp Ser Asp Ala Gly Leu Phe Gly Gly Phe 

650 655 

Gly Arg He His His Thr Ala Glu His Val Thr Ser Asp Cys Gin His 

665 670 

Asp Asn Arg Pro His Ser Phe Ser Val Tyr Thr Pro Ser Arg Thr Cys 
675 680 685 

Val Val Tyr Ala Pro Met Asn 
690 695 



<210> 3 
<211> 3039 
• <212> DNA 
<213> Triticum aestivum 

<400> 3 

gcacgaggtc agttgggcag ttaggttgga 
tggctgcgcc ggcattcgca gtttccgcgg 
ccggcggggc agagcggagg gggcgcgggg 
gccgcaacaa gggcacccgt tcaccccgtg 
tggtcatgcg cgcggggggg ccgtccgggg 
gaacaccgcc ttccatcgac ggtcccgttc 
tcattgatga tgaaacaagc ctacaggatg 
caaatcaggt tagtgaagaa attgatgctg 
ctacgaggga gaaattacgc attctgccac 
ttgacccaac gctccgagac tttaagtacc 
gaatacgttc agacattgat gaacacgaag. 
agaagtttgg atttatgcgc agcgctgaag 
cagattctgc agcattagtt ggcgacttca 
gcaaaaatga ccttggtgtt tgggagattt 
caattcctca cggctcacgg gtgaaggtga 
caattcctgc ttggatcaag tactccgtgc 
tatattatga tcctcccgaa gaggagaagt 
caaaatcatt gcggatatat gaaacacatg 
acacatatgc aaacttcagg gatgaggtgc 
cagtgcaaat aatggcaatc caagagcact 
ccaatttctt tgcaccaagt agccgttttg 
atagagctca cgagcttggc ttggttgtcc 
ataatacctt ggacgggttg aatggttttg 



tccgatccgg ctgcggcggc ggcgacggga 60 
cggggctggc ccggccgtcg gctcctcgat 12 0 
tggagctgca gtcgccatcg ctgctcttcg 180 
ccgtcggcgt cggaggttct ggatggcgcg 24 0 
aggtgatgat ccctgacggc ggtagtggcg 3 00 
agttcgattc tgatgatctg aaggttccat 360 
gaggtgaaga tagtatttgg tcttcagaga 420 
aagacacgag cagaatggac aaagaatcat 4 80 
caccgggaaa tggacagcaa atatacgaga 54 0 
atcttgagta tcgatatagc ctatacagga 600 
gaggcatgga tgtattttcc cgcggttacg 660 
gtatcactta ccgagaatgg gctcctggag 720 
acaattggga tccaaatgca gaccatatga 780 
ttctgccaaa caatgcagat ggttcgccac 840 
gaatggatac tccatctggg ataaaggatt 900 
agactccagg agatatacca tacaatggaa 960 
atgtattcaa gcatcctcaa cctaaacgac 1020 
ttggcatgag tagcccggaa ccaaagatca 1080 
ttccaagaat taaaagactt ggatacaatg 1140 
catactatgg aagctttggg taccatgtta 1200 
ggtccccaga agatttaaaa tctttgattg 1260 
tcatggatgt tgttcacagt cacgcgtcaa 1320 
atggcacgga tacacattac ttccatggcg 1380 



4 



gttcacgggg ccatcactgg atgtgggatt 
ttataaggtt tctactttcc aatgcaagat 
tccgattcga tggcgcgacc tccatgatgt 
caggaagcta ccatgaatat tttggctttg 
tgctgatgaa tgatctaatt catgggtttt 
ttagtggaat gcctacattt gcccttcctg 
gcttacatat ggctgttgcc gacaaatgga 
gggagatggg taatattgtg cacacactaa 
cttatgctga aagtcacgat caagcacttg 
tggacaagga tatgtatgat ttcatggcgc 
gtggaatagc actgcataaa atgattagac 
atcttaactt tatgggaaat gagttcgggc 
cacaagtact tccaagtggt aagttcatcc 
gtcgaagatt tgacctgggt gatgcagaat 
atcaggcaat gcagcatctt gaggaaaaat 
tatctcggaa acatgaggaa gataaggtga 
tgttcaactt ccactggagt agtagctatt 
ggaagtacaa ggtggtctta gactcggacg 
atcacactgc agagcacgtc acttctgact 
cagtgtacac tcctagcaga acctgtgttg 
cagcatacgc gtgcgcgctg ttgttgctag 
caggtgcaag gtttaataag gatttttgct 
gatgttgtgc tgtgtgctcc caatccccag 
ttattttatg gatcagcgac gaaacctccc 
ataggccccc ggtctctgca tctggatgcc 
ctagtgtcct ctaaattgac agtttagaat 
cagttagact gtattcctca aataatcgac 
tcagagattg aagaatccca aaaaaaaaaa 



cccgtgtgtt taactatggg aataaggaag 1440 
ggtggctaga ggagtataag tttgatggtt 1500 
atacccatca tggattacaa gtaaccttta 1560 
ccactgatgt agatgcggtc gtttacttga 162 0 
atcctgaagc cgtaactatc ggtgaagatg 1680 
ttcaagttgg tggggttggt tttgactatc 1740 
ttgaacttct caaaggaaac gatgaagctt 1800 
caaacagaag gtggctggaa aagtgtgtta 1860 
ttggagacaa gactattgca ttctggttga 192 0 
tgaacggacc ttcgacgcct aatattgatc 198 0 
ttatcacaat gggtctagga ggagagggtt 204 0 
atcctgaatg gatagacttt ccaagaggcc 2100 
caggaaacaa caacagttac gacaaatgcc 2160 
ttcttaggta tcatggtatg cagcagtttg 2220 
atggttttat gacatcagac caccagtacg 2280 
tcgtgtttga aaaaggggac ttggtatttg 234 0 
tcgactaccg ggtcggctgt ttaaagcctg 2400 
ctggactctt tggtggattt ggtaggatcc 2460 
gccaacatga caacaggccc cattcattct 2520 
tctatgctcc aatgaactaa cagcaaagtg 2580 
tagcaagaaa aatcgtatgg tcaatacaac 2 640 
tcaacgagtc ctggatagac aagacaacat 2 700 
ggcgttgtga agaaaacatg ctcatctgtg 2760 
ccaaataccc cttttttttt tgaaaggagg 2820 
tccttaaatc tttgtagcca taaaccattg 2880 
agaggttcta cttttgtatc ttctttttga 294 0 
atgttgttta ctcgaagatg agaaataaaa 3 00 0 
aaaaaaaaa 3 03 9 



<210> 4 
<211> 855 
<212> PRT 

<213> Triticum aestivum 



<400> 4 

Thr Arg Ser Val 
1 

Gly Asp Gly Met 
20 

Ala Arg Pro Ser 

35 

Gly Val Glu Leu 
50 

Thr Arg Ser Pro 
65 

Val Met Arg Ala 



Gly Ser Gly Gly 
100 

Ser Asp Asp Leu 
115 



Gly Gin Leu Gly 
5 



Ala Ala Pro Ala 



Ala Pro Arg Ser 
40 

Gin Ser Pro Ser 
55 

Arg Ala Val Gly 
70 

Gly Gly Pro Ser 
85 

Thr Pro Pro Ser 



Lys Val Pro Phe 
120 



Trp lie Arg Ser 
10 

Phe Ala Val Ser 
25 

Gly Gly Ala Glu 



Leu Leu Phe Gly 

60 

Val Gly Gly Ser 
75 

Gly Glu Val Met 
90 

lie Asp Gly Pro 
105 

lie Asp Asp Glu 



Gly Cys Gly Gly 
15 

Ala Ala Gly Leu 
30 

Arg Arg Gly Arg 
45 

Arg Asn Lys Gly 



Gly Trp Arg Val 
80 

lie Pro Asp Gly 
95 

Val Gin Phe Asp 
110 

Thr Ser Leu Gin 
125 
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Asp Gly Gly Glu Asp Ser He Trp Ser Ser Glu Thr Asn Gin Val Ser 
130 135 140 

Glu Glu He Asp Ala Glu Asp Thr Ser Arg Met Asp Lys Glu Ser Ser 

150 155 160 

Thr Arg Glu Lys Leu Arg He Leu Pro Pro Pro Gly Asn Gly Gin Gin 
165 170 175 

He Tyr Glu He Asp Pro Thr Leu Arg Asp Phe Lys Tyr His Leu Glu 
180 185 190 

Tyr Arg Tyr Ser Leu Tyr Arg Arg He Arg Ser Asp He Asp Glu His 
195 200 205 

Glu Gly Gly Met Asp Val Phe Ser Arg Gly Tyr Glu Lys Phe Gly Phe 
210 215 220 

Met Arg Ser Ala Glu Gly He Thr Tyr Arg Glu Trp Ala Pro Gly Ala 

230 235 240 

Asp Ser Ala Ala Leu Val Gly Asp Phe Asn Asn Trp Asp Pro Asn Ala 
245 250 255 

Asp His Met Ser Lys Asn Asp Leu Gly Val Trp Glu He Phe Leu Pro 
260 265 270 

Asn Asn Ala Asp Gly Ser Pro Pro He Pro His Gly Ser Arg Val Lys 
275 280 285 

Val Arg Met Asp Thr Pro Ser Gly He Lys Asp Ser He Pro Ala Tm 
290 295 300 

He Lys Tyr Ser Val Gin Thr Pro Gly Asp He Pro Tyr Asn Glv He 

310 315 320 

Tyr Tyr Asp Pro Pro Glu Glu Glu Lys Tyr Val Phe Lys His Pro Gin 
325 330 335 

Pro Lys Arg Pro Lys Ser Leu Arg He Tyr Glu Thr His Val Gly Met 
340 345 350 

Ser Ser Pro Glu Pro Lys He Asn Thr Tyr Ala Asn Phe Arg Asp Glu 
355 360 365 

Val Leu Pro Arg He Lys Arg Leu Gly Tyr Asn Ala Val Gin He Met 
370 375 380 

Ala He Gin Glu His Ser Tyr Tyr Gly Ser Phe Gly Tyr His Val Thr 

390 395 400 

Asn Phe Phe Ala Pro Ser Ser Arg Phe Gly Ser Pro Glu Asp Leu Lys 
405 410 415 

Ser Leu He Asp Arg Ala His Glu Leu Gly Leu Val Val Leu Met Asp 
420 425 430 

Val Val His Ser His Ala Ser Asn Asn Thr Leu Asp Gly Leu Asn Gly 
435 440 
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Phe Asp Gly Thr Asp Thr His Tyr Phe His Gly Gly Ser Arg Gly His 
450 455 460 

His Trp Met Trp Asp Ser Arg Val Phe Asn Tyr Gly Asn Lys Glu Val 

470 475 480 

He Arg Phe Leu Leu Ser Asn Ala Arg Trp Trp Leu Glu Glu Tyr Lys 
485 490 495 

Phe Asp Gly Phe Arg Phe Asp Gly Ala Thr Ser Met Met Tyr Thr His 
500 505 510 

His Gly Leu Gin Val Thr Phe Thr Gly Ser Tyr His Glu Tyr Phe Gly 
515 520 525 

Phe Ala Thr Asp Val Asp Ala Val Val Tyr Leu Met Leu Met Asn Asp 
530 535 540 

Leu He His Gly Phe Tyr Pro Glu Ala Val Thr He Gly Glu Asp Val 

550 555 560 

Ser Gly Met Pro Thr Phe Ala Leu Pro Val Gin Val Gly Gly val Gly 
565 570 575 

Phe Asp Tyr Arg Leu His Met Ala Val Ala Asp Lys Trp He Glu Leu 
580 585 590 

Leu Lys Gly Asn Asp Glu Ala Trp Glu Met Gly Asn He Val His Thr 
595 600 605 

Leu Thr Asn Arg Arg Trp Leu Glu Lys Cys Val Thr Tyr Ala Glu Ser 

610 615 620 

His Asp Gin Ala Leu Val Gly Asp Lys Thr He Ala Phe Trp Leu Met 
"5 630 635 640 

Asp Lys Asp Met Tyr Asp Phe Met Ala Leu Asn Gly Pro Ser Thr Pro 
645 650 655 

Asn He Asp Arg Gly He Ala Leu His Lys Met He Arg Leu He Thr 
660 665 670 

Met Gly Leu Gly Gly Glu Gly Tyr Leu Asn Phe Met Gly Asn Glu Phe 
675 680 685 

Gly His Pro Glu Trp He Asp Phe Pro Arg Gly Pro Gin Val Leu Pro 
690 695 700 

Ser Gly Lys Phe He Pro Gly Asn Asn Asn Ser Tyr Asp Lys Cys Ara 
■^"^ 710 715 720 

Arg Arg Phe Asp Leu Gly Asp Ala Glu Phe Leu Arg Tyr His Gly Met 
725 730 735 

Gin Gin Phe Asp Gin Ala Met Gin His Leu Glu Glu Lys Tyr Gly Phe 
740 745 750 

Met Thr Ser Asp His Gin Tyr Val Ser Arg Lys His Glu Glu Asp Lys 
755 760 765 
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Val lie Val Phe 
770 

Trp Ser Ser Ser 
785 

Lys Tyr Lys Val 



Gly Arg lie His 
820 

Asp Asn Arg Pro 
835 

Val Val Tyr Ala 
850 



Glu Lys Gly Asp 
775 

Tyr Phe Asp Tyr 
790 

Val Leu Asp Ser 
805 

His Thr Ala Glu 



His Ser Phe Ser 
840 

Pro Met Asn 
855 



Leu Val Phe Val 
780 

Arg Val Gly Cys 
795 

Asp Ala Gly Leu 
810 

His Val Thr Ser 
825 

Val Tyr Thr Pro 



Phe Asn Phe His 



Leu Lys Pro Gly 
800 

Phe Gly Gly Phe 
815 

Asp Cys Gin His 

830 

Ser Arg Thr Cys 
845 



<210> 5 
<211> 829 
<212> PRT 

<213> Hordeum vulgare 
<400> 5 

Met Ala Ala Pro Ala Phe Ala Val Ser Ala Ala Gly lie Ala Arg Pro 
^5 10 15 

Ser Ala Arg Arg Ser Ser Gly Ala Glu Pro Arg Ser Leu Leu Phe Glv 
20 25 30 

Arg Asn Lys Gly Thr Arg Phe Pro Arg Ala Val Gly Val Gly Gly Ser 
35 40 45 

Gly Trp Arg Val Val Met Arg Ala Gly Gly Pro Ser Gly Glu Val Met 
50 55 60 

He Pro Asp Gly Gly Ser Gly Gly Ser Gly Thr Pro Pro Ser He Glu 

70 75 80 

Gly Ser Val Gin Phe Glu Ser Asp Asp Leu Glu Val Pro Phe He Asp 
85 90 95 

Asp Glu Pro Ser Leu His Asp Gly Gly Glu Asp Thr He Arg Ser Ser 
100 105 110 

Glu Thr Tyr Gin Val Thr Glu Glu He Asp Ala Glu Gly Val Ser Arg 
=^15 120 125 

Met Asp Lys Glu Ser Ser Thr Val Lys Lys He Arg He Val Pro Gin 
130 135 3L40 

Pro Gly Asn Gly Gin Gin He Tyr Asp He Asp Pro Met Leu Arg Asp 

150 155 160 

Phe Lys Tyr His Leu Glu Tyr Arg Tyr Ser Leu Tyr Arg Arg He Arg 
165 170 175 

Ser Asp He Asp Glu Tyr Asp Gly Gly Met Asp Val Phe Ser Arg Glv 
180 185 190 
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Tyr Glu Lys Phe 
195 

Glu Trp Ala Pro 
210 

Asn Trp Asp Pro 
225 

Trp Glu lie Phe 



His Gly Ser Arg 
260 

Asp Ser lie Pro 
275 

lie Pro Tyr Asn 
290 

Val Phe Lys His 
305 

Glu Thr His Val 



Ala Asn Phe Arg 
340 

Asn Ala Val Gin 
355 

Phe Gly Tyr His 
370 

Ser Pro Glu Asp 
385 

Leu Leu Val Leu 



Leu Asp Gly Leu 
420 

Gly Gly Ser Arg 
435 

Tyr Gly Asn Lys 
450 

Trp Leu Glu Glu 
465 

Ser Met Met Tyr 



Tyr His Glu Tyr 
500 



Gly Phe Val Arg 
200 

Gly Ala Asp Ser 
215 

Thr Ala Asp His 
230 

Leu Pro Asn Asn 
245 

Val Lys Val Arg 



Ala Trp lie Lys 
280 

Gly lie Tyr Tyr 
295 

Pro Gin Pro Lys 
310 

Gly Met Ser Ser 
325 

Asp Glu Val Leu 



He Met Ala He 
360 

Val Thr Asn Phe 
375 

Leu Lys Ser Leu 
390 

Met Asp Val Val 
405 

Asn Gly Phe Asp 



Gly His His Trp 
440 

Glu Val He Arg 
455 

Tyr Lys Phe Asp 
470 

Thr His His Gly 
485 

Phe Gly Phe Ala 



Ser Ala Glu Gly 



Ala Ala Leu Val 
220 

Met Ser Lys Asn 
235 

Ala Asp Gly Ser 
250 

Met Asp Thr Pro 
265 

Tyr Ser Val Gin 



Asp Pro Pro Glu 
300 

Arg Pro Lys Ser 
315 

Pro Glu Pro Lys 
330 

Pro Arg He Lys 
345 

Gin Glu His Ser 



Phe Ala Pro Ser 
380 

He Asp Arg Ala 
395 

His Ser His Ala 
410 

Gly Thr Asp Thr 
425 

Met Trp Asp Ser 



Phe Leu Leu Ser 
460 

Gly Phe Arg Phe 
475 

Leu Gin Val Thr 
490 

Thr Asp Val Asp 
505 



He Thr Tyr Arg 
205 

Gly Asp Phe Asn 



Asp Leu Gly He 
240 

Pro Pro He Pro 
255 

Ser Gly Thr Lys 
270 

Thr Pro Gly Asp 

285 

Glu Glu Lys Tyr 



Leu Arg He Tyr 
320 

He Asn Thr Tyr 
335 

Arg Leu Gly Tyr 
350 

Tyr Tyr Gly Ser 
365 

Ser Arg Phe Gly 



His Glu Leu Gly 
400 

Ser Ser Asn Thr 
415 

His Tyr Phe His 
430 

Arg Val Phe Asn 
445 

Asn Ala Arg Trp 



Asp Gly Ala Thr 
480 

Phe Thr Gly Ser 
495 

Ala Val Val Tyr 
510 



Leu Met Leu Val Asn Asp Leu lie His Ala Leu Tyr Pro Glu Ala Val 
515 520 525 

Thr lie Gly Glu Asp Val Ser Gly Met Pro Thr Phe Ala Leu Pro Val 
530 535 540 

Gin Val Gly Gly Val Gly Phe Asp Tyr Arg Leu His Met Ala Val Ala 
545 550 555 560 

Asp Lys Trp lie Glu Leu Leu Lys Gly Ser Asp Glu Gly Trp Glu Met 
565 570 575 

Gly Asn lie Val His Thr Leu Thr Asn Arg Arg Trp Leu Glu Lys Cys 
580 585 590 

Val Thr Tyr Ala Glu Ser His Asp Gin Ala Leu Val Gly Asp Lys Thr 
595 600 605 

lie Ala Phe Trp Leu Met Asp Lys Asp Met Tyr Asp Phe Met Ala Leu 
610 615 620 

Asn Gly Pro Ser Thr Pro Asn lie Asp Arg Gly lie Ala Leu His Lys 
625 630 635 640 

Met lie Arg Leu lie Thr Met Ala Leu Gly Gly Glu Gly Tyr Leu Asn 
645 650 655 

Phe Met Gly Asn Glu Phe Gly His Pro Glu Trp lie Asp Phe Pro Arg 
660 665 670 

Gly Pro Gin Val Leu Pro Thr Gly Lys Phe lie Pro Gly Asn Asn Asn 
675 680 685 

Ser Tyr Asp Lys Cys Arg Arg Arg Phe Asp Leu Gly Asp Ala Glu Phe 
690 695 700 

Leu Arg Tyr His Gly Met Gin Gin Phe Asp Gin Ala Met Gin His Leu 
705 710 715 720 

Glu Glu Lys Tyr Gly Phe Met Thr Ser Asp His Gin Tyr Val Ser Arg 
725 730 735 

Lys His Glu Glu Asp Lys Val lie Val Phe Glu Lys Gly Asp Leu Val 
740 745 750 

Phe Val Phe Asn Phe His Trp Ser Asn Ser Tyr Phe Asp Tyr Arg Val 
755 760 765 

Gly Cys Leu Lys Pro Gly Lys Tyr Lys Val Val Leu Asp Ser Asp Ala 
770 775 780 

Gly Leu Phe Gly Gly Phe Gly Arg He His His Thr Gly Glu His Phe 
785 790 795 800 

Thr Asn Gly Cys Gin His Asp Asn Arg Pro His Ser Phe Ser Val Tyr 
805 810 815 

Thr Pro Ser Arg Thr Cys Val Val Tyr Ala Pro Met Asn 
820 825 
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